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(57)Abstract 

PURPOSE: To enlarge recording capacity per unit area by 
structuring at least with a thin film magnetic material and a 
switching element and changing the spin direction of the 
magnetic layer. 

CONSTITUTION: For the magnetic thin film memory 1 (laa- 
Ibc), the thin film magnetic material on which a magnetic layer 

(a) with a layer coercive and magnetic layer (b) with a small 
coercive force are laminated via a nonmagnetic layer (c) is 
used. Here, the magnetizing direction of the magnetic layers (a), 

(b) is arranged in a specific direction by impressing a large 
magnetic field to the whole memory in the direction of the 
intrasurface direction before performing the magnetic shield for 
the element 1 (1aa-1bc). In the case of recording on the 
memory element lac in the element 1, when +V3 is applied to a 
data line 3c and +V4 potential is applied to a sense line 4a, an 
element 2ac is opened in the switching element 2 (2aa-2bc). 
Then, a current flows to the element 1ac and a data line 5ac, 
and no current flows to the element lac which is connected to 
the data line 3c. Consequently, recording is performed by 
impressing a parallel magnetic field on the film surface, and 
recording and reproducing are performed by providing one 
element 2. Thus, a high densification is made possible, and the 
recording capacity per unit area is enlarged. 
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[tt«F»#©«ll] - - 

€ a £ftfiH)©/hSft8tt« b t Z#m&m c Sr^-LT 
a/c/b/c/a/c/b/c - •iV>9i»plC«lL 

Jib©&{t:©|6]t(C«fc9 x ttrttweftSixac&fcW* 
[1**93] *4 s/fy^Ift LT, W&ftfifitt 
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[i*#Jg6] «IAffl^#/4ttia £&&*>©*£ 
<C«tt»b tAS*«ttScSr^LTa/c/b/c/a 
/c/b/c-"i^5*5tc««*^T45SlilBttt# 

©*$ft«ttJI b ©B*{fc©fi# ££*.-5 w k-CB»*rtf 

At ft&ttJl a ©«{fc©iaj£ tffcfcfefci^ d & Sr^iSi: 

[§S#Jg8 ] imftWAtftSittg a t«K^cO/J>$ 
4«ttibt^fttic^LTa/c/b/c/a 
/c/b/c-"ifc^*5lsflJi*li-C*5fWIBttttt: 
©««;fo©/h$ft#^b©(M:©fit©iii<M;:<fc!)8i 

*«rR*a+C 1 *#**1-*«te»il> * y ©i?££ 
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*$J:tf*©Eft*«£KH-*-5. 
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*j (1 9 7 7¥) . (*) *tT2 5 4HK**il 
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[0 0 0 3] *1\ ««#ifc©-«lc:ovvc6lTlC|M] 
-fio ¥*tft#7*g«±KJ©K©?L©fci^fc^**£: 
X2gifiltrt-Ctt2 0 00A©ffSlCFetN 

i ©£&©IM*EI£ffM$-t2r5. r©<t?tcLT£ 
&©;< * y ifMF ^-*ic-v h y y * *#icgff£t- 

io 9. *©&&#***!) *?-©±|;:*ft 5 iSfcffL*) 

[0004] o j? iciif^maicov^-ciiiw-rs. n©& 

ft& Attic WfKEfi $ iir v » 8Jt8Wi~w 3 ttHft 

(word 1 i n e) T\ -tixiittff UT^5»»D 
l~D 3 li«Ti^ (digit line) X'hZ. **>J 

[000 5] fcffiA, Btt**y:fct6ic»i£:Lfcffllrt© 

©fcfPAIi roj ©flHfcWEft3ixT*J0» i»ST-Tl6] 
20 #©^WBtt r i j ©fltftijSEflkStLT^Swtt-f 

5 0 «f«a'i d. erai wicto-casttwroc 

flUB1:5*#«:**v?*tHd, Hwiti. HMHSW 
^■C*>5 I w*B«Wi«:WlLT«1-t. ^©i^©T 

B£tt£fflicfi<. r©i#©<K{k©^(fi)^ r i j <D#: 
«*»&E*iLfc*>. roj ©*!B*»6lHlfeLfc*»tj:o' 

r^SKfflLmjE^/i5. BfiWM^tt, I w© 

fcStt©H d «ras$-e:5r t -e«fl;©|6Jt «r*^ L, 
r i j $7tii roj ©«IS(cit»SrEfi!:-fsrti5'e# 
5. I wli, ttttftK©ttft*8Jttt4>&BJBtt£leHE 
$*6©lc:3E^/ < c)K#HwS:^4$*5J:5 

feo, id ftmmm&o&mt) h c ©» 1 / 2 ©«#h 

[0 0 0 6] 

[*W*HBItLJ:5 t-fSSUB] a*©ft«fKJ3V^T 
14, SiffiL^&i: LT, «(k©*(Sl©(H]telcJ:oT4C 

a»© S Ntk^/J^ < , RU Li5Hg|-efc.5 i v> 5 MH^ 

[0 0 0 7] $e>(C, ««»3HKEttfl«l*->vh© 
*#*ICtfc«-*-5fc». «tt»R©*-fXS:*»fc** 
<1-5£>H^fo , 9. r©fc*. mfiBaS9©E»ftS: 
A# < i-5 w t a«^?r«-e* 5 ft ^©B8H***> 5« 

[0 0 0 8] 

[ss«rfi?^-r2)fc©©^©] m&mm&mn-tiK. 

©. *^W#<bl4, 5felrKttSEH©«(t©(S]tlcJ:or 
so «f««rE»L. E»UfcflmSr«««a»*KJ:5*^ 
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m a t RSMJO* $ 4(ttttJi b t fcftttttfl c tr* LT 
a/c/b/c/a/c/b/c-t^H5l:aiL 

*Jit«tt»Blo«fl:©l«l#iCJ: ? T*««:E» 

ttWSsm b t *#ttttJI c &fr LX a / c / b 
/c/a/c/b/c"-i^p^5IC«JlLTJ&&$ft 

(^B¥4-6 3 0 2 8^«B#) . 
[0 0 0 9] U«E>*yj|l^-ett. *#fc***KttJL 

ahm** * y *w $ < t£ o t fc * btiz t ^ ? $ 

[ooii] i-ftfet>*»9,©«tHWS* * y it, mm 
^^•y^Sr^iB^ri-affitt^^^y-efooT. m 

* V m=f- k X-m& £ V x $ r * £ 1" 5 1 © X 

[001-21 #3&E©!t#«6ICfe«©8Jtt»gS 

* * y ©B»#Stt» {*«#©* £ ttttttJI a t 

<D/h $ iScflaettJB b t ZmtteM c a / c / b / 

-**fc«1-«ie©jE, HCiot, &frf28BH8tt&© 
&«#©* $ ftSSttJl b nmitofa z kx& 

[0013] *7t. *mw<om*i%7 ic&momimm 
**y©E*#ifeH:» irffiLfcffiS^isfexfeoT, fltna 

ttiEtci 9 Jg£?Sttft7*ttmeM(ttttft©fra£© 
**4«ttJi a ©8*te©(6]£#£feibft^J: o Kx-* 

[0014] £ ic, *|69!©iBtt»ffi;>< * y 

flM8tf)©*£&8ttJla i 
bH»ttic^Lta/c/b/c/a/c/b 

/ c • t ir > 5 * ? im® &fox?£Z) mmm&too&mt) 

<n'l^*m&® b ©ffiiffccoifi] # ©ill «fc 9 ffMKttfr 
Hit: t 1-5 fco-c**. 

[0 0 15] 
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Sr^LTa/c/b/c/a/c/b/c-tV^^p 
*VH8ttJlb©«fl:©l«lS*:«*.T fOj ©ttfffii 

rij ottttoE»*ff5rt*J-c#5. 
[0016] *fc, -trv^^ofcfttc^-f yf-yy* 
>«r 1 -oRtt 5 w t T-!e&£S£i& fc Bl-OlH-Cff* 5 

[0 0 17] Qtla t<8tt^bOX^>(D|6} 

f iSIBI-O^lSlSrlSj < WfOtfM* t S«-0*(6)Sr(6] < 

#E¥fT©ff fcv ^*^OHii©«E V B i: Mitoft f 
^WT©tffcV^*-7-©PiS<0«£EV A O*:/hS:tt«-r 

5rt»ct9, roj k r i j <oejsbKtt«rn8>J-ct 

[0 0 18] 

[ooi9]0i «*«wo-aat«o*<8 **i-Rw 
0T*s>5„ miicM^x, lttflsttsisi^*^*-?^, 

TK^**tfc*lCl a a, la b\ -1 bb©«t5 

V^ftf*>^KI4*K 1 Srffl^S. tt©ff#Kov^TtlBI* 
ti-5„ 2 (2aa, 2ab, 2ac, 2ba N 2b 
b, 2 be) {iV^-ftut^-Ys/^^ir^-C, fct^tf 
FET-Cfci. 3 (3a, 3b, 3c) t5 (Saa, 
Sab, 5ac, 5ba, 5 b b, 5 be) fix— ^ 

4 (4a, 4b) tt-lr^^ijg, 6»ieStt?*>5. * 
fc, KttS^^y^l a c©P54ga, 3©«HSrV 

^*4, K^rffi] lex- * & 3 Tjsga (t t> tu, *rE*fyf- 

(C, F E TO K K >tSt y-^iWf-^H3 t 

9*-^*5t©*>V^«fc»KS*lTV^. 

«£8JIp< * y *-f 1 ©lt±*fcttiETKi»SH-5 i 

[0 0 2 0] y 1 k UTtt, «K^© 

<ca<4« a t »«*©/bs Ji^tti b k tim&m 

c^Ua/c/b/c/a/c/b/c-il-^i 

[0 0 2 1] %®.fi<D±Z tm&m a t LTtt, tikx. 
ffNiCoPt, NiCoTa, NiCoCr, NiC 
oZr, N i C o t£k<D-&&®&htf bix, B5ISI8^ 

a ©ttfctfK 6 L II C © S ttlf^ , «ffi^J ©/]- $ ftlKtt 
^b ©^to5fiafni-5«^J: Ofc**v^t*ff*L 
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<, ZomZtt. 10~5 0A;fi5#£U\ *ft\ &m 
*©'hS/ilttfb t LTI4, fctx.lfNiFe, Ni 
F e C o t£Z<r>&&M1fit > \1 btl* Z<DtS.m*N i F e 
C0«fol\ Ni#7 5~8 5%, Fei 5 l 5~25 

(0 0 2 2) iitj!£«ttJf broS&^liO. 5~50e# 
»*L<. *©ff£«4, 10~5 0Ai5ffiU\ * 
it, #B£ttSc £ LTI4, fctxtfCu, Cr, V, 

Al, A l -TafcfiWBl^fcil, -t<OJ¥$l4 2 0 
~ 1 0 0 A#JJ £ U\, (a/c/b/c) g<£>J?£f4 
4 0~2 0 0Ai5»S L<, me (a/c/b/c) /§ 
145-3 O^W, SfelClil 0~203»< 93SlhO# 
#£LV\, -tLX, SUE (a/c/b/c) S£<9iS 

-r - 1 0 $ n s mmm&#<o&#<Dm $ « 5 0 

0~3 0 0 0 A##* U>. tt, fcT 

0. 5~1. 5nm, iiO. 5~1. 5fimtl^ 

[0 0 2 3] fflCttttttttfcfcitlfS i 0 2 , SiN x 

(x = i~i. 3 3) t£i!<Dtmmvmt>jnizs imm 

£©IMtt«±fc*: £ x.l4x^ y * fc, 
MB Eft, JE£fi 

»*fc£*JBv*"C»j*r«::fcai-e#*. mis* 

DC^nho^y^S, ifc{4RF*^y*ifcSS 

[0024] M±J| a fcitWKtt® b ©8*{fc;fr|6]l4, 
£ iff, JttttftRj< * y 1 ©atftf-A- KMT 5 tt 

[0 0 2 5] £1\ !e&#ftJC0V>T!SlW1-.5. Gfttt 

5«tt^b(DK{bl4Ert*(6ltC#«E-f'5(0-C, vv*. r 
-^Htit*i5m«©*fili:it2flrt-4*l*l (ttffi±n?, 
fciittfiilS]*) £ r 1 j , 9n««MBflStrn 0KB± 

[0 0 2 6] BiCS^T. KJBdMrfrtitt^bZK: 

tt, 3a, 3b, 3c, 4a, 4b K^atlijfcixfc^. 

Bt&mWi/ * y 1 a c ic r i j oEftfrff 3 life 
t\ x-?&3 ctctt+V 3 ©fl;{t«r^H-5. -<£>£ 

-fe>^4 a ld + v 4 (D«£E«r^tt4£^'r yf-y 
^2 a cjWI8#, BSttrHIHM * y 1 a c*5<fcu: 
a cfcifctMfrfcffcftS&I [iJ ! Iix5. hUIE 
^"yfV^2ll ■feV^»4»caa/ftt)I*SpnJD 
*ftfci*0>*H!< 4 9Kfto-c^5tf>-t\ 3clcii/.£ 
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3 cfel^rox-^^CIimgKttgEixTV^iV^CDT*, 4 a 

fc*4a«w>«tt»w* * y *?cfc«ttitt*bte*\ 

r<Oi£<om^<0#li£l2]2lC^1- 0 E2I4, BSittSffil 
^Dlfla c©AA#l6]©WrBiBI«:*U 0 2 
ItSfflilllcmLTV^. 5acf4B£ffi$ 
JIWiffTIClSftejnfciai^S a cSr^f. E2lc^£*l< 

* y bSttttJl b ©8*{fc©fi # 14 

mft<ofazx'ht>&&fa<, m>&mm**vm*i a c 

If H i £ o TfftB£A f Wkl4*(6) £ K x. 5 r £ 4 
<, flj <DiE»li«8fSii*. El 3 , 8H4»g|^y 
Ifla c rt<D£EPI4«ise I ilCioT^^-TS^H! 
ro[6]tSr*UTV^. (KttfSK^^y^l a etc 
f 0 j <Z>!B&£fT5lifc^l4, -r-^IS3 clc(4-V 3 
<OHJES:AM45. IffliJ, ±>x&4 a lc-V 4 <0S 
JE&^lt5rt-C-^'rs'^^^ : ? L 2a c#H*, Ott 
a cJoil/x— ^<65 a cJCI^ttiSS^t 

(*iio**»b«iai*) wtttft^f ttnffiiQ&tetf 
HZ. BB2K*i-J:5tCO«8IEloKJ:-9T»ttlWit 

* y »?0>G*egfcfittttJi b i4«^ro 

|6]#-Cfc5*Srl6]<„ tttffMfl a cJCfcttt 

roj a^a&$*i-cv'>fci4M''ici4, £©»#Hoti 
o -Ciffiffi^ffii t ©KfbJ4*[6] 5:^ 5 r t ^ < , roj 
WESkl4««F$ix5. Ht. BS&SBI** 1 a crto^ 
81l4fl;ffi I of- ^ oT*^1-5«#H 0 W|6l t £^ LTV^ 

[0 0 2 7] 03(^14, «±©J;9 4 roj fcJ:U! 

r 1 j OGflkKtBOttttWR^^yitT-ioHriBBI^ 
LTV**. BJttiSlgat* 1 a c co«tt^ a <Dm<t<Dfa% 
£«ttttgb©|P]^J4 TOj tttm r l j T-|45¥?T 

iiotv^. ga^5 a ctinE^*y*^©B±KE 

1 a c rt0^|f-0(n)#!j5jg(0i.5„ 
[0 0 2 8] ftilO^ * y 3(fT-^roSS®t IBlfiKdfT 9 ^ £ 

[0 0 2 9] frlSLfci^l-, **WCfflk^e>*t5^-f 

Lfci6SoT9*-^«l3*J«tO!-feV^I»4t+V3, +V 4 
om)^§re^^)DLfclifov^i:-V3, -V 4 <OUES:fnADL 

[o o 3 o] mmxj yf-yrx+b lt»4, n^-y^ 

/wffiMOS-FET«rffl^Ti^5#y-*fflSi: KWV 
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[0 0 3 1] W±©<fc?ICLT12&«:?f3 5 
(OX. T-91&*%mfob LT^ffl-tSrtAS-Ct. t 

[0 0 3 2] S^ftroift^coBfll^ *«^(c*5lt5^< 

tt»MKIi&8^>©A# a t &JB 
ttibt^8ttic^LTa/c/b/c/a/c 
/ b / c ••• t ^ o -fr. 9 \mm LT 45 AXteflRSrffl^ 

[0 0 3 3] 04 (CttttttJI a *5«fctf8£ttl b ©fl-gBRl 
^fffc^S*fl^©»fci*nEAIIHF«©*ttW 
M8#K^5<gffiMR©£{fc£#tt$tf-t^LT£> 
5. m4K&^X#'(VY<X)*X&RZft1n1rZ>km.'& 
la tKttJf bWSftfcWAtliW, 
»5. h®*«T0*-C«**HL 
T a b ©8*{ti©fa t tt£|6] t.lcjStofc 

ftt&Dt-Sfc&^b©*BHfcK(toU BH4JIa iB3H4Jf 

lb©«{b<0[Sj#iiS5m=Sr*t«fl-5. root,, 
Sr^-r VKDS-CfPiO-rixtf, fltttJI b ©WfcliWgE 

[ 0 0 3 4 ] W±© J: P V KD t jKW V KD©RS] 

-e«B#££te;**5 *©©*>&# o©#«gi£M 
® a km&mb<Dmit<ofaZtfsm<Db2z roj , & 

'BftStfSrfctf-CtS. $P>l£, BHSJfa iBHSJIb 

roj . rij ©ttsijaurftifcs. 

[0035] ortroAi*^««rfflv^fcWdfe*ttk: 

i/STM a c©flMBS:K*fcV^#. 3 c le??£ffl©- 
«tt«I 3 *«EU 2ac^M<J:5Kaa4«aEVft 
4 a taWti. rlltJ:9«tt»BI* : F-l a c (f'-* 

85acJ twO^in i<n±.fi*bTicnffi.tftiUiZo :o 

ttia-e ate o«ee v B ^ wiic j; 9 m&m 

H^y^la cWlttfa £ttttJ|b«>ttff:0ffl* 
&W£.mt)tLXtk&X-Z S. V A iV B liEi&©l£fc* 

r 1 j jMrWIttS. 

[0 0 3 6] [XIMl] wOi5 4«S«tt#OA# 
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[0 0 3 7] mMm**vm*kt£*fMm»bi, 

X, tlW&M a t«<E^©/hS ftBSttJf b 

t£«£«c£^LTa/c/b/c/a/c/b/ 
c ••• t V * 5 LT/iS Alttf-KSrft* L&. 

a IdliN iCoPt^ (Ni 3 9% C o 5 9 
1 Pt2%) (KT. NiCoPti^j) S:ffll\ 

mam b kun i f e £-& cn i 8 o%, f e 2 0%) 

OBIT, NiFetl^) SrJjB^fc. #B&14Jfc(CliC 

y^&Srffl^fc. ^/<s/^^ttli:«N i F e, NiCo 
Pt, Cu©3oo^- -yy hSr io©f-+i"<— rtfc 
EBLfc. &KCI**B*S i 0 2 ^S i N x tef<D&m 

Bf ©E*Mi 1 ~ 8 mT o r r Tj£K3ft 3 0 A 

T'tTofc,, (NiCoPt (35A) /Cu (65A) 
/NiFe (3 5 A) /Cu (6 5 A) ) ©JI£ 1 5Ji 
JWIftOiSU h-*A'BS»iK)3 0 0 0AT-^cdA#$^ 
0 . 5X1. 5 n m©AX&^ Jglfctf;®! Lfc„ fifJlEAX 

[00 3 8] U*±© J: 5 LTf1*3iifc«tt»K©A 
MW&«fl:ft«ltMRftitftSrE5~6^t-. H5ttB 

tt(Cfn»oa#H e x©3£$ (Oe) , &li&lC«{t;M<D& 

xSrfnJOLfcif ©^^©JgffiMR©*^ ^itf 
l$MK#leJ:S#Ji©*t>©|tnt©aMt;£^U ttft 
KfWPB^H e x©&£ (Oe)\ SEWt-SStWAt J 

st^ltv^o mk&m-s.2&vg<omtz*L. i^a 

<0 6 (Oe) #i&-CO^W5«ttSb<0«fcS«c, 2g 
g © 8 5 0 (O e ) #ffi©^kiSflSttS a ©Sftfc56;Sr 
*fC^5. *fc, ltloWilO (Oe) "CfflfP 
UTV^5..MRftHJ:9«ttf)6 (Oe) ttiSi^^cl 
<4?)*fe*, 10 (Oe) #Jfi■ClafPLTV^5 0 r©r 
ttt«tt®b©«<t;Ret i^-StSr^LTV^. * 
fc, 10 (Oe) Mifi-C*#<<tofc«|(tH:, 

%*^Ufc. rtltcj;!?, (NiCoPt/Cu/Ni 
Fe/Cu) X 1 5©AXfe-^IRSrfflv^fctf*>v\ 10 

(oe) «±©wto«j*-eiB*#±tra£as?re-efc5 

[0 0 3 9] [HJI^J 2 ] s i o 2 ©ite&il-eSt>4xfc 
S i SffiJilc, H l jc^-f j; 5 t£f&i±mm/ * y Srf^iS 

Lfc„ mwmtttt* nmmitmmcLx (nico 

Pt/Cu/NiFe/Cu) X l SOAXt&^^rf^ 
8Ltffll\ ^'f s/f-^^^li, MOS-FETSrffl 

[0040] s i o 2 x-mt>titzs i stg±ic^^r yf- 



*#B3¥ 6-84347 



(6) 



5SrrtiO. 5 M JP£0. 5 MnTCfts 
SLfc. T-^^5(D{K^4Si:g|-r5gi5»liJ?^a5 0. 

ttifc^y?!)^Sl:J:9«ILfc. 

[0041] orfc«re«tt*R**y*jBt\ eft« 

[0 0 4 2] *1\ EfcttU lE^fljEi: LTr-^i3 
c(CV 3 =5V (-V 3 =-5V) fcBHjnU -fc^SU 
a(CV 4 =lV (-V 4 =-1V) SrWiO-fSwtfciO 
2 a c£gfl£\ etSK^fy^i 

ac (7-^»5ac) K± 5 mAS£©«ij£$:ae-rr. 

itfT-t . E*kii«»*.fc. 

[0 0 4 3] fftSSEt UT3 cfclmA©- 

U 4alcjgS)fcflffiv (0. 5 V) *BMp 
LTJMs^V^SfH^ a c£$f „ ^CttOlac 
©pjJ8©«IEVa PSrillSLfcirr^, rijj>5S2&£ 
tlT^Stttt (3. 4 3V) i foj #E»S*VO*6 
#m (3. 2 7V) ■CS%att«)ftJiftC, ffiftSEi 
LT3. 3 5VtrK^-f5^fC r 1 j £ Toj £4»J&J 
1-5wtiSTf fc„ 

[0 0 4 4] 

[319!©$*] *»WT?tt, ^*y^tu«*ro 

* # <eStttJB a i fiWrtO/h £ fSefltttJI b t *#BtttJ| 
cSr^Ua/c/b/c/a/c/b/c-t^pi 

SliT^S©"?. «teSR©l&E(cW&«#£S£i& 
^-©DUOPPflOLT. *Q|fc&%h,.5ttt«>ffl*fr 
r t KJ; vm&m b ©* t!V©i*i* n t 

as-ct, rhiao roj t r 1 j otzmzno 

T'#3, S£lt8«4J§a iffi:ttJIb©*KV©fl 

{fcl-srifcfijfflu *^v©fita*E¥*T©tffc^© 
roj t r 1 j ©E*tttt«rfflM-r*wi:tf-e#5. 

[0 0 4 5] ^UlftLTffil^J/jlMa 
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t»a*o^$<e«ttJi b t &#mm c&klx*/ 
zmmmzm^tKox-. mm^wf^m^moLx 

cDi^T'ft^ri^pj^t'i'J, i<lcE&ffl©i®£s3:lt 
[0 0 4 6] &^a-£B3H4Jf b©xtVcD[S]# 

»£{f-§-©&tb#££-?$>.5. 

[n i ] XKmomttrnm/ * i> 

Xhio 

[B3] tttt««08tfl^Kffi^«i9t«riSRniB-C«> 



20 2>o 



[04] *ISWlcfflv^fc«tt»K©«^#ttfcJ;t«ggi 

in 5] mmmi\cm^itma.mm<om<tm^irm 

X-tbi, 

[06] 1 fcfflv>fc«te»l£©ffiSi£fc£^1-|a 
[HI 7 ] ft*©B£tt»l8M * ^ *T-«:»*JirCfctt«* 

1 

2 ^yfy^ 
3, 5 

b fiWtfj©/h34«tt* 



[12] 



[05] 



Hi 



11 0 



-5ac- 



H 0 
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[tUtiB] ¥^5¥l^ 1 3 0 
[*§jE*f*:f I£] 0 0 2 6 

[0 0 2 6] lii:fc^t, e»ai«ffb*tftv»t#K: 

tt, 3a. 3b, 3c, 4a, 4 b fcHflEHjEixfc^. 

fflSMSW * y l a c fc r i j wE»«:tTPfffc 
v\ ^-^^3 ctcii+v 3 ro@tS:SrA^t5o rot 
*, -fcVXjgM a^V 4 «omffiSr^»t5«t^'ry5 L vr 
^2 a ctfBt, ttttffBb<*y*?l a cJoitfx 
-*&5 a cfctttttt*$4**I i2»s»Hl5. ffif2* 

ttwattJMty^y^l-ttWjlttttitUft^. **:, 3 

c Ekfi-nf-^matms&ttmtix^i^nv. 4 a tc 

*y^la c<OAA#|6j«»riBI2«:^U E2JC*J»t 
Sff^-IIH 1 fc*tt?LTH4. *fc, 5 a c tt&tt&SI 
©BTfcRtte>*lfcEJ*5 a cfc*1\ l3 2IC^$n5 

«t 0 ic, - wiffi® cos h m~~<7>mffi. 1 1 ic «t o T«tt 
* y ^T-roiEsic^^^mttg b tnmittofi § 

#0>l6l*-C*>a£«rr6K. ttttftRj* * y 1 a c(C 

ttt>t r 1 j ^E»$ixTvfcff fc^ttt, coiKif 
<, rij <DE.mmwztiz>o h«k y 



©fottr* 1,-0*5. flJHSSWSE* * y l a cK 
r o j rolEfltSrttptffevMi, r-^^3 cicii-v 3 

©HJESr/WS. -fe:y^i^4 a lcVl 4 <0fl;E 

(ttiB«>*4»e>«l6l#) ©Jfc«W*#fc«*I 0 a t *# 
ft5„ E 2 K^-f J: 5 icr I oK<t-3TBitt5*l8S 
^Dlfla cKI±«*H 0 #EMin£il, <Ktt»8I^ 

* y 3Sf*©SE&<ctfSfr 5«teJ§ b ©&fc©[6]# \mw<o 
[6] #T*fc 5*5:16] <„ fllttSiasR^l a cfctttt 
TOj #S5&£*L-0*fctfMM::tt. rroffi#H 0 (-<t 
oTttffi:&ffi*©«fcH:#ffl&«*Swfcfc<, TOj 

BUttKft I ofc*oT»£-r5»#H 0 ©lS]*«:*L' , 0> 
5. 

[«Mf]E2] 
[ttjE**M61 W*fB§ 
[«jE»*«@iS] 00 2 9 

HijEJSrte] £3E 
[*£*«] 

[0 0 2 9] «WSUfcJ:5fc. *«WCffl^bix5^-f 
Lfc*SoT7 f -4'»3*iJ:0!-feV^t|4t + V3. V 4 © 
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(9) 



Mm**m&] mm* - ■ 

miE*inimn%) 0030 

[00 3 0] ffisZXJ v?->ym?tLXH. n=f-r% 

imiEttifiwmz] wnm 

[ffliE*t*SB*] 0 04 2 



3a- 




[0 0 4 2J £1\ iE&li, lE&HEi 
c(CV 3 =5V (-V 3 =-5V) ZfflML, ±V*m4 

a i.:v 4 = o. i v (v' 4 =o, 05V ) ^fpiuts: 

!ii^lac a c) (C± 5 m fiMfe.V>%M. 

miEtt%mm%] he 

[ffijErtg] 
[11] 



V4 
V*' 



2 ^-f^^TPf 



